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Abstract 
 
Purpose: The aim of the study was to investigate the nature, extent, and predictors of 
stroke knowledge amongst people at risk of stroke. 
Method: Two hundred and seventy three questionnaires were distributed to three types of 
sites in metropolitan Brisbane (retirement villages, senior citizens and bowls clubs), and 
this strategy yielded a response rate of 37%. Of the surveys returned, 75 were retained in 
this study on the basis that: a) participants met our criteria for being at risk of stroke (i.e., 
they reported one or more modifiable stroke risk factor, such as hypertension), and b) they 
returned a completed Stroke Knowledge Test (SKT).   
Results: Descriptive analyses revealed the overall level of stroke knowledge in this group 
was fair (approximately 50% of SKT items answered correctly, on average).  SKT 
performance trends showed that participants did not have misconceptions about stroke but 
that more than 50% of the sample did not know the answer to seven out of 20 SKT items.  
Some overlap was identified regarding the issues about which participants in this and other 
previously researched groups admit they lack knowledge, such as the extent of increased 
stroke risk associated with smoking; however, the number of knowledge gaps identified in 
this sample was almost double that reported previously amongst stroke survivors and the 
general community.  Analyses undertaken to explore determinants of stroke knowledge 
revealed age and education but not risk factor variables as significant predictors.    
Conclusion: Overall, findings suggest that it is presently difficult to predict an individual’s 
understanding of stroke and that there is a need to increase stroke education, especially if 
this can address issues that people at risk of stroke admit they do not understand.   
 
Keywords: stroke, cerebrovascular accident, stroke knowledge, stroke prevention. 
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The nature and predictors of stroke knowledge amongst at risk elderly persons in Brisbane, 
Australia 
 
Stroke is the second most common cause of death and the leading cause of chronic 
disability in adults in Australia [1].  Stroke is also a significant health problem elsewhere 
[2], underscoring an international need to identify effective stroke risk reduction strategies.  
Several researchers have identified stroke knowledge as an important potential variable in 
this endeavour (e.g., [3] ), and the provision of education about stroke continues to be 
recommended as a key stroke management strategy [2, 4].   
Research on stroke prevention has typically focussed on ways of improving stroke 
knowledge[5, 6] and quantifying knowledge in relation to particular groups, such as those 
at risk of stroke (e.g., [7]) or the general community (e.g., [8, 9]).  Whilst there is general 
agreement in the literature that stroke knowledge can be improved (see [2]), there is less 
consensus about how best to measure levels of stroke knowledge and debate about who 
should receive such education.   
Of those studies that have investigated people’s understanding of stroke, findings 
have been mixed.  Some studies have reported “good” stroke knowledge [7, 10], whilst 
others have reported “poor” stroke knowledge and identified a general need for further 
stroke education [9, 11-13].  Variations in study results may be due in part to the way 
stroke knowledge was measured (see below), regional differences, for example between 
the United Kingdom [7] and North America [12], or differences in the stroke risk 
characteristics of samples tested (e.g., stroke survivors versus general community).   
In terms of the measurement of stroke knowledge, past studies have defined 
knowledge in terms of whether participants can identify: (a) one or more stroke risk factor 
[9, 14], warning sign [9, 14], or sign or symptom of stroke [15] (b), an appropriate 
response to stroke onset [9], or (c) their own risk status [3].  The operationalisation of 
stroke knowledge in these studies has typically utilised categorical variables, such as the 
presence or absence of stroke knowledge, where participants who can name one stroke risk 
factor or warning sign are categorised as “knowledgeable” about stroke.  A more 
comprehensive assessment of the quality of stroke knowledge, including possible 
misconceptions about stroke, would represent a significant advance in developing 
educational approaches for individuals and the general public.  Previous efforts to utilise 
such approaches [9, 16-18] have revealed key topics that may require increased emphasis 
in stroke education campaigns (e.g., the relationship between stroke and TIAs and risk 
associated with atrial fibrillation; [16]).  Such studies have yet to be undertaken in a sample 
of those at risk of stroke.  
In addition to trying to identify the type of information to provide, some 
investigations of stroke knowledge have attempted to identify who would benefit most 
from such education.  Results of these studies show that those in most need of stroke 
education are older and/or less educated persons (e.g. [7, 8, 12, 14, 19]).  In addition, men 
are typically found to be less informed about stroke than women [12, 14, 15, 19, 20].  A 
less consistent predictor of the need for stroke education is ethnicity [12, 14, 15, 19], as 
this variable does not always emerge as a significant determinant of stroke knowledge.  In 
addition, whilst some studies have shown that stroke knowledge is poorest among those 
most at risk of stroke (e.g., [12,15,19,21]), others have failed to show a difference in stroke 
knowledge among those with identified stroke risk factors and the general community (e.g., 
[3, 9]).  Recent recommendations suggest that stroke education should target: “older adults, 
patients with atrial fibrillation, patients with previous stroke or transient ischemic attack 
(TIA), and other vulnerable populations (e.g., certain racial, ethnic, and socioeconomic 
groups)…and their immediate families” ([2] p. 694); however, given the absence of 
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consistent findings this question deserves further investigation, particularly in samples that 
have yet to be studied but may be particularly vulnerable. 
In Australia, previous research to identify those most in need of stroke knowledge 
is limited to one published paper [9] based on data from a large regional city (Newcastle).  
This paper suggests that those who are least knowledgeable about stroke tend to be older, 
with no family history of stroke, have no somatic risk factors, and come from lower socio-
economic groups.  In addition, Yoon et al. showed that those at risk of stroke, defined as 
reporting one or more stroke risk factor, were no more knowledgeable about stroke than 
those not at risk of stroke [9].  Findings from this quantitative study were consistent with 
an earlier qualitative report by Yoon and Byles [13] showing greater need for stroke 
education amongst a sample of 35 Australians comprising members of the general 
community, stroke survivors, and carers of people who had experienced stroke. 
The aim of this study was to investigate the nature and extent of stroke knowledge 
in a sample of individuals at risk of stroke in Brisbane, a large metropolitan city and capital 
of Queensland, Australia.  To achieve this aim, an existing measure of stroke knowledge 
was used [21].  This 20-item test was used to examine effects on overall stroke knowledge 
specifically related to risk factors, signs and symptoms, incidence and treatment and 
rehabilitation.  This tool was used to enable exploration of quantitative and qualitative 
aspects of stroke knowledge in an effort to improve on previous methods of assessing 
stroke knowledge.  A second aim of this study was to identify predictors of stroke 
knowledge using demographic and stroke risk factor variables. 
  
Method 
Participants 
Volunteers were eligible to participate in this study if they were considered “at risk 
of stroke”.  Participants were defined as at risk of stroke if they reported one or more 
potentially “modifiable” stroke risk factor(s) [22]. Goldstein, Adams, Becker and Furberg 
proposed that risk factors be classified as modifiable or non-modifiable [22].  Non-
modifiable factors which increase the risk of stroke include age, family history, ethnicity, 
and gender [22, 23], and whilst such factors may have a significant impact on stroke risk, 
they are not amenable to change.  Well documented modifiable risk factors for stroke 
include hypertension, smoking, diabetes, atrial fibrillation, cardiovascular disease and 
cholesterol [22, 24-30].  Less well documented modifiable risk factors are obesity, physical 
inactivity, and excess alcohol consumption [22, 26-29].  Modifiable stroke risk factors, 
therefore, include a range of medical conditions that can be controlled by medication at 
least to some extent, as well as behaviours that can impact likelihood of stroke such as 
smoking.  In other words, modifiable stroke risk factors are those that can be altered by 
adherence to medication regimes, health monitoring, or by moderation of risky behaviour. 
In this study, data on the following modifiable risk factors were collected: a) the 
presence a range of illnesses or conditions defined in terms of participants’ report of 
whether they received such a diagnosis, specifically, atrial fibrillation, cardiovascular 
disease, diabetes, high blood pressure, or high cholesterol; and b) the presence of a range 
of behavioural risk factors included smoking, weight, exercise status, and alcohol 
consumption.  Participant alcohol intake was defined according to criteria from National 
Health and Medical Research Council, Australia [31]1.   
                                                          
1 Individuals were defined as at risk of stroke as a result of excessive drinking if they reported consuming 
more than that specified in current NHMRC guidelines as potential harmful long term.   That is, if more than 
the following number of drinks were reported we classified individuals as having alcohol consumption as a 
risk factor for stroke.: for females; more than 2 standard drinks a day or more than 14 drinks in a week: for 
males; more than 4 drinks a day or more than 28 drinks in a week.  It should be noted that guidelines are 
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Materials and Procedure 
Four bowls clubs (n = 15), two retirement villages (n = 18) and one senior citizens 
club (n = 42) were contacted by phone at the commencement of this study.  Phone contact 
with each of these seven participating organisation was made to identify optimal survey 
distribution and collection strategies for each site.  These procedures were designed to 
maximise survey exposure to members at participating organisations whilst incurring 
minimal disruption to routine activities.  In all instances, a survey collection and 
distribution point was established.  This location was denoted by a survey collection box, 
project posters, and incentives to participate (e.g., provisions of pens, stickers, and stroke 
awareness pamphlets from the National Stroke Foundation post-data collection).  
Participating organisations also agreed to provide reminders about the survey during the 
course of data collection.  Survey reminders were delivered by Public Announcement (five 
sites), verbal presentations by the researchers at the beginning or between club activities 
(one site), club newsletter (three sites), or directly to individual site residents, guests or 
members by contacts at each distribution point, such as secretaries, club presidents or 
managers (all sites).   
Individuals from participating organisations were asked to complete the Stroke 
Knowledge Test (SKT; [21]) as part of a larger survey administered for this project.2  A 
fixed order of presentation of tests was used, with the SKT positioned last in the test 
battery.  Tests preceding the SKT included a demographics questionnaire and a measure of 
beliefs about stroke, assessed using the Cardiovascular Beliefs Scale-Revised (CABS-R).  
CABS-R data were used to investigate the impact of health beliefs on intentions to reduce 
stroke risk, and thus were not the focus of the present research (for more detail, see [33]).  
The potential for contamination of results by order effects as a consequence of positioning 
the CABS-R before the SKT was estimated as low, given the former measure did not give 
information that would provide the answers to SKT questions.  The impact of fatigue 
effects was also estimated to be negligible given the total time required to complete the test 
battery (less than 45 minutes).  This assumption was checked via a missing variable 
analysis to determine if those questionnaires administered later in the battery were less 
likely to be completed.  In comparison to other sections of the questionnaire, no significant 
differences in the amount of missing data emerged for the SKT (n = 0 missing cases) 
versus measures completed by participants that were placed earlier in the test battery 
(CABS-R perceived seriousness of having a stroke subscore, n = 10 missing cases, t (11) = 
0.7, p = .5). 
The SKT was composed of 20 multiple choice items testing various areas of stroke 
knowledge.  Each item had five response possibilities, including an “I don’t know” option.  
The SKT was originally designed to test knowledge in four main areas, with multiple items 
assessing knowledge in each area.  These areas were: knowledge of stroke risk factors 
(eight items) and signs and symptoms (three items), knowledge of stroke epidemiology 
(three items), and treatment and rehabilitation (six items).  Given that previous research 
has typically focussed on risk factor knowledge, this subscale was also included in 
analyses for this study.  A check of the internal consistency of the SKT risk factor subscale 
yielded acceptable reliability (Kuder-Richardson coefficient = 0.55). SKT risk factor 
subscale scores were calculated by adding the correct number of responses to items from 
each scale (subscale min. = 0, max. = eight).  Total SKT scores were calculated by adding 
correct responses across all items (total scale score min. = 0, max. = 20).  Where multiple 
                                                                                                                                                                                
intended for the general population, and the NHMRC strongly advises that elderly people remain below these 
limits [31].  
2 Copies of the SKT are available from the first author on request or from the following website: 
http://eprints.qut.edu.au 
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options were endorsed (60% of SKT items3), these were scored as incorrect. Higher SKT 
subscale or total scores, therefore, indicate greater knowledge of stroke. 
Results 
Of the 273 surveys that were distributed, one hundred and one surveys were 
returned, yielding an overall response rate of 37%.  However, preliminary data screening 
analyses undertaken to check for violations of study entry criteria and screen for missing 
values, univariate and multi-variate outliers [32], resulted in exclusion of data from four 
participants because they reported having had a stroke previously.  In addition, responses 
from a further 16 participants were excluded because they did not express any health or 
behavioural problems which constituted stroke risk factors.  Responses from a further three 
participants were excluded because they returned incomplete SKT protocols.  Responses 
from the youngest participant who was aged less than 50 years were excluded because this 
participant was an age outlier (ie |z| ≥ 3.30) and responses from an additional participant 
were excluded because they were found to be an outlier on two of the key variables (ie |z| ≥ 
3.30 on education and SKT total score).  After exclusions, the final sample size comprised 
responses from 75 individuals. 
Tests for equivalence across site types were undertaken before pooling responses.  
These tests were performed using the following variables: age, gender, education, 
employment, family history of stroke, frequency of visits to GP.  Participants from each 
recruitment site type were similar with the exception of age, F(2,72 = 12.06 p = 0.000, 
gender, F(2,72 = 8.856, p = 0.000, and frequency of GP visits, F(2, 66) = 6.783, p = 0.002. 
Significant group differences were further explored with a series of Bonferroni post-hoc 
comparisons, with alpha set at 0.05.  Post-hoc comparisons showed retirement village 
participants were significantly older (M = 81.28 years, SD = 5.59 years) than those from 
bowls clubs (M = 72.13 years, SD = 6.72 years) or the senior citizens club (M = 72.76 
years, SD = 6.86 years), but senior citizens club participants did not differ from bowls club 
participants in terms of age.  Furthermore, a larger proportion of participants from bowls 
clubs were male (80%) compared to retirement villages (22%) and the senior citizens club 
(29%), but the gender distribution at the latter two sites did not differ significantly.  
Retirement village participants also reported an average of almost five visits to the GP per 
month (M = 4.79, SD = 2.69), which was significantly more than that reported by Bowls 
Club (M = 2.7, SD = 1.72) or Senior Citizens club members (M = 2.64; SD = 1.89).  Taken 
together, these results suggest that retirement village participants were probably less 
healthy than those recruited from other sites (they reported more frequent GP visits per 
month), and that this difference may have been partly due to the fact that they were older 
than participants recruited elsewhere. 
Demographic characteristics from the combined sample are shown in Table 1.  
Most participants were retired female native English language speakers, with secondary 
school education and no family history of stroke.  Just under half of the sample (45%) 
reported they had been diagnosed with high blood pressure, indicating hypertension was 
the most common modifiable stroke risk factor in this group, followed by obesity (38% of 
the sample based on body mass index calculations), and high cholesterol (28% of this 
sample). Smoking and heavy alcohol consumption were relatively uncommon in this group 
(reported by less than five percent of the sample).  For the number of modifiable stroke 
risk factors reported by participants in this study, 29% reported having one risk factor, 25% 
reported having two, 26% reported having three, 11% reported having four, 5% reported 
having five and 4% reported having six risk factors.  Thus, approximately 80% of 
                                                          
3 Multiple endorsements of responses by greater than 25% of the sample occurred on one item only. This 
item asked respondents to identify a “physical” stroke-related disability, choosing among options such as 
paralysis, speaking difficulty, memory problems, and determining the order in which to undertake tasks.  
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participants in this sample had between one and three stroke risk factors, with about one in 
five of those tested presenting with three or more risk factors. 
 
Insert Table 1 about here 
 
Nature and extent of stroke knowledge 
The general level of stroke knowledge in this sample was fair (M = 9.79, SD = 
3.31) in that participants answered approximately 50% of SKT items correctly, on average.  
Seventy-two percent of items on the SKT risk factor subscale were answered correctly, 
suggesting that information of this specific type may be relatively well understood. 
To identify misconceptions and “knowledge gaps”, cut-offs based on prior research 
were used [15, 34].  Specifically, items in which 25% or more of the sample chose an 
incorrect option were identified as misconceptions.  Similarly, items on which a half or 
more of the sample choose the “I don’t know” response option were identified as 
“knowledge gaps”.  No misconceptions were identified based on the criteria.  However, a 
variety of knowledge gaps were evident.  These are displayed in Table 2.   
 
Insert Table 2 about here 
 
Table 2 shows that two of the items attracting a high rate of “I don’t know” 
responses relate to TIAs.  When people who had had a family history of stroke were 
excluded from this sample on the basis that they may know more about stroke than those 
without such a history, the same items appeared as misconceptions although the rate of 
endorsement of these items was slightly higher among that group.  Other frequently 
endorsed misconceptions included a lack of awareness of the extent to which stroke risk 
might be increased by heavy alcohol consumption, smoking, diabetes, and atrial fibrillation. 
Predictors of stroke knowledge 
Demographic variables and stroke knowledge 
Prior to undertaking regression analyses, correlations between key variables were 
calculated (see Table 3).  Key variables selected for this purpose included those 
demographic variables that have been shown to be related to stroke knowledge previously 
such as age, education, and gender (e.g., [12]).  In addition, instead of “race” which was 
not measured in this study but may impact on stroke knowledge (e.g., [14]), we used a 
measure of English language background.  Two measures of general health status were 
also included because they have been shown previously to be related to stroke knowledge 
(e.g., [12)]. These were: participants’ estimate of the number of times they see their GP per 
month, plus the number of stroke risk factors they reported.  Finally, family history of 
stroke, and past history of TIA were included in correlations because knowing someone 
with stroke may increase your knowledge of this illness [21], and having had a previous 
TIA may have resulted in participants being exposed to information about stroke, since 
TIAs are regarded as a warning sign for stroke [35].  
Table 3 shows that age and SKT total scores were significantly correlated, with 
older people reporting less knowledge about stroke than younger participants.  Level of 
education was also significantly correlated with SKT total scores, such that participants 
with more education scored higher on the SKT.  Being a non-native English speaker was 
also significantly correlated with number of stroke risk factors and previous TIA.  People 
whose first language was not English were more like to report they had been diagnosed 
with multiple risk factors but were less likely to have had a TIA previously.  In general, 
however, a history of TIA was associated with the presence of more stroke risk factors.  No 
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relationship between gender and SKT was found, nor was there a relationship between 
SKT and number of GP visits per month or SKT and number of stroke risk factors. 
 
Insert Tables 3 & 4 about here 
 
To further examine the relationship between demographic variables and stroke 
knowledge, a multiple regression analysis was undertaken to test for significant predictors 
of stroke knowledge.  All variables were entered simultaneously on one step.  The results 
of this analysis yielded an overall significant result for the model, F (7, 51) = 2.455, p = 
.030.  Significant predictors were age and education (see Table 4), suggesting that these 
variables are the most important demographic determinants of stroke knowledge.  
Education was the major contributor to significant predictions of SKT total scores 
accounting for approximately 10% the variance, followed by age (8% of variance).  All 
remaining variables accounted for 7% of variance. 
 
Risk factors and stroke knowledge 
 
Given that a number of specific stroke risk factors, such as smoking [12, 17], 
hypertension [9, 17] and cholesterol [9] have been shown to predict stroke knowledge in 
past studies, correlations between modifiable stroke risk factors and stroke knowledge 
were investigated.  The intercorrelations between these variables are shown in Table 5. 
 
Insert Table 5 about here 
 
Table 5 shows that none of the nine modifiable stroke risk factors was significantly 
correlated with stroke knowledge.  Correlations between individual’s stroke risk factors 
were mostly low (less than .25), with some exceptions.  Exceptions were two moderate 
positive correlations observed between atrial fibrillation and cardiovascular disease or 
diabetes, indicating that presence atrial fibrillation was associated with the presence of 
these risk factors.  The remaining significant correlations were between weight and other 
stroke risk factors, though the pattern of these results was variable depending on whether 
BMI or self-reported weight status was used to measure associations.  When BMI was 
used, significant negative correlations were found between: weight and exercise, indicating 
that as weight increased exercised decreased; and weight and blood pressure, indicating 
that higher BMI was associated with a diagnosis of high blood pressure.  A significant 
positive correlation between BMI and alcohol was found, indicating that increases in BMI 
were associated with increased alcohol consumption.    
A multiple regression was undertaken to determine if any of the nine modifiable 
stroke risk factors predicted stroke knowledge.  The overall model was not significant, 
F(9,40) = 1.10, p = .378.  To explore the effects of these predictors on a more specific type 
of knowledge, this analysis was repeated using SKT risk factor subscale score as the 
dependent variable since previous studies have focussed on less global measures of stroke 
knowledge.  The SKT risk factor model was also non-significant, F(9, 40) = 1.065, p = 
.408.   
Discussion 
 
Nature and extent of stroke knowledge 
 
The overall level of stroke knowledge in this sample was fair, with approximately 
50% of SKT items responded to correctly.  This level of knowledge is similar to that 
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obtained previously in other Australian samples (an average of 50% of SKT items 
answered correctly), including stroke survivors [15] and a sample of community-dwelling 
older adults, some of whom had a relative who had experienced a stroke [21].  
In terms of the nature of stroke information participants understood, item-by-item 
analysis of responses to individual questions showed no misconceptions about stroke, but a 
moderate level of self-identified knowledge gaps (seven out of 20 items).  The absence of 
stroke-related misconceptions in this sample is consistent with reports of very low 
misconception rates (i.e., one out of 20 items) described elsewhere [15].  This result 
indicates that participants either knew the answer to questions or answered “I don’t know”, 
but were unlikely to choose “distractor” items.  In previous studies that have explored 
misconceptions [18], incorrectly identified causes of stroke have included factors such as 
cold, insufficient rest, and liver disease.  Whilst these specific misconceptions could not 
have been identified in this study because such alternatives were not presented to 
participants as part of the SKT, future studies may wish to explore these misconceptions 
more closely. 
An understanding of the issues about which those at risk of stroke freely admit to 
lacking knowledge is important as such information may help inform stroke public 
education programs.  The results of this study suggest that almost three quarters of our 
sample did not know the frequency with which stroke and TIAs may occur and are likely 
to be underestimate general risk.  Most of the other issues about which participants 
reported a lack of knowledge related to the extent to which specific risk factors might 
increase risk of stroke. Specifically, individuals in this study admitted to not being able to 
indicate the effect on stroke risk of heavy alcohol consumption, cigarette smoking, diabetes 
or atrial fibrillation.  A further knowledge gap existed regarding the association between 
TIAs and stroke.  Previous reports of knowledge gaps on the SKT amongst stroke 
survivors and a community sample of people with no previous history of stroke [15] 
suggested four main issues about which these groups report a lack of knowledge, defined 
as 50% or greater endorsement of the “I don’t know” response option.  These four issues 
were also identified by individuals at risk of stroke (these issues are the first four issues 
listed in Table 2).  Thus, a consensus appears to be emerging that participants in this and 
related studies either do not know, or do not feel confident of, information about the extent 
to which stroke risk is increased by smoking or having uncontrolled atrial fibrillation, the 
prevalence of stroke, or the timeframe over which TIA symptoms dissipate.  Equally 
judgments regarding these areas of risk may be comparatively more difficult for these 
individuals to make. 
An explanation for why participants in this sample did not know the relationship 
between stroke and specific risk factors might reflect the salience of the problem.  For 
example, this study included very few smokers, so it is possible that participants were 
never provided information about the effect of smoking on stroke risk, or if they were, they 
did not retain this information given the lack of personal relevance.  In addition it has been 
documented that patients with underlying risk factors have not received information that 
they are now predisposed to stroke [9, 18]; a problem partly attributed to the failure of 
health professionals to communicate such information appropriately [9, 13, 20] that has 
fortunately lead to suggestions about how practice might be improved [5].  For example, 
individuals with diabetes need to know their diabetes puts them at risk of stroke, and 
perhaps also how they might minimise their overall stroke risk profile by giving them 
information about all modifiable stroke risk factors, whether or not they currently apply.  
To the extent that such information may help individuals assess their susceptibility to 
stroke, this would seem important given that beliefs about illness susceptibility may 
account for why some individuals engage in risky health behaviours and others do not [36]. 
Predictors of stroke knowledge 
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Previous studies have shown a consistent relationship between stroke knowledge 
and selected demographic variables such as age [9], and less consistent links with 
predictors such as hypertension [9, 17].  Notwithstanding this variation, the most consistent 
findings in the literature suggest that stroke knowledge is related to: age, with older 
participants usually demonstrating less stroke knowledge than younger participants; 
education (those with less education are less knowledgeable about stroke), and gender 
(males demonstrate less knowledge than females about stroke).  In this study, similar 
relationships were identified between stroke knowledge and age and education, 
respectively.  Further, age and education were found to be significant predictors of stroke 
knowledge, each making a unique and significant contribution to such predictions.  Gender 
was not found to be related to stroke knowledge; a finding that is consistent with the only 
other Australian investigation in this area [9].   
In terms of risk factors, no significant predictors of stroke knowledge were 
identified using nine modifiable stroke risk factors.  In previous studies, smoking has been 
found to predict specific categories of stroke knowledge [12, 17] but this effect has not 
been found by others [9].  The failure to identify a significant smoking effect is, therefore, 
partly consistent with past research and may be due to the small number of smokers in this 
sample (< 5% of this group) and resulting restriction of range on this variable compared to 
other studies4 (e.g., 30% current smokers; [12]).  In other studies, but not this study, 
hypertension [9, 12] and cholesterol [9] were found to be related to stroke knowledge.  It 
seems unlikely that restriction of range was a factor in the failure to find significant effects 
with these variables since these risk factors were endorsed by a similar proportion of 
participants in these studies (e.g., percentage reporting high blood pressure and cholesterol 
in the study by Yoon et al. [9] was 31% and 25% respectively (n = 822), compared to 60% 
and 37% in this study).  It is not clear why these variables did not emerge as significant 
predictors, although this may be related to how we measured stroke knowledge or assessed 
risk factors as discussed below. 
Overall, the results of risk factor/SKT knowledge analyses suggest that age and 
education appear to be key indicators of whether an individual is likely to need stroke 
education.  Importantly, the results of this study show that self report of an individual’s 
stroke risk profile, defined in terms of the number of risk factors they have or specific risk 
factors they report, is not related to level of knowledge and perceptions of illness 
susceptibility and affect generated related to risk might be a more promising future avenue.  
A note of caution is needed when generalisability of our results to specific site types, 
however, given that there were significant differences on some variables between sub-
samples in this study. Further studies are needed to enable data collection from a larger and 
more representative group of elderly persons. 
The failure to identify a wider array of significant predictors of stroke knowledge in 
this study compared to others may be due to the method we used to assess stroke 
knowledge as indicated previously.  This study used a composite or global score measure 
of stroke knowledge with known psychometric properties derived from a standardised test 
of knowledge, whereas the majority of past studies have relied on freely-recalled responses 
to one or only a small number of questions about a specific aspect of stroke.  Differences in 
the operationalization of the dependent measure may, therefore, partly account for these 
differences.  We attempted to explore this possibility by substituting SKT subscale scores 
for total scores in the risk factors regression analyses on the grounds that this might 
provide a more specific measure of stroke knowledge than total SKT scores; however, 
similar results to the total SKT scores were obtained.   
                                                          
4 Number of current smokers not reported by Yoon et al. [9]. 
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Another possible reason for the failure to find effects related to specific risk factors 
may be the methods used to assess such variables. In this study, we relied on self-report of 
risk factors and whilst this approach has been used by others, this information has often 
been gathered by telephone survey (e.g., [9, 12]) rather than by mail-out questionnaire as 
was the case with this study.  It is possible that participants in this study did not correctly 
categorise themselves in terms of risk factors or that they responded to these questions 
differently because of differences in question formats.  This explanation seems unlikely 
however, given that similar levels and types of pathology were reported in this and other 
studies (e.g., [9]).    
Whilst other studies have focussed on community understanding of stroke and 
demonstrated the need for further stroke education, this study is one of only a few to focus 
specifically on those at risk of stroke and the first to try to elucidate the specific 
educational needs of those at risk of stroke in terms of knowledge gaps and misconceptions.  
These results may inform future stroke education programs by providing data on the 
information needs of those at risk of stroke and confirming that the groups to which 
revised information and strategies should be targeted are those who are less educated and 
older.  It is anticipated that this more targeted provision of information will contribute to 
further stroke prevention.   
 
References   
[1] Australian Institute of Health and Welfare (AIHW). Heart, stroke and vascular diseases 
– Australian facts 2001. AIHW Cat. No. CVD 13. Canberra: AIHW, National Heart 
Foundation of Australia, National Stroke Foundation of Australia (Cardiovascular 
Disease Series No. 14); 2001.    
[2] Schwamm LH, Pancioli A, Acker JE, Goldstein LB, Zorowitz RD, Shephard TJ, Moyer 
P, Gorman M, Johnston C, Duncan PW, Gorelick P, Frank J, Stranne SK, Smith R, 
Fedespiel W, Horton KB, Magnis E, Adams RJ. Recommendations for the 
establishment of stroke systems of care: Recommendations from the American 
Stroke Association’s Task Force on the Development of Stroke systems. Stroke 2005; 
36: 690-703. 
[3] Samsa GP, Cohen SJ, Goldstein LB, Duncan PW, Enarson C, Defriese GH, Horner RD, 
Matchar DB. Knowledge of risk among patients at increased risk for stroke. Stroke 
1997; 28: 916-921. 
[4] McKevitt C, Redfern J, Mold F, Wolfe C. Qualitative Studies of Stroke: A Systematic 
Review. Stroke 2004; 35: 1499 - 1505. 
[5] Collins DR, McCormack PME, O’Neill D. Poor knowledge of stroke can be improved 
by simple measures [letter]. British Medical Journal 2002; 325: 392. 
[6] Stern EB, Bermen ME, Thomas JJ, Klassen AC. Community education for stroke 
awareness: an efficacy study. Stroke 1997; 30: 720-723. 
[7] Carroll C, Hobart J, Fox C, Tear L, Gibson J. Stroke in Devon: knowledge was good 
but action was poor. Journal of Neurology, Neurosurgery, and Psychiatry, 1004; 75: 
567-571. 
[8] Kothari R, Sauerbeck L, Jauch E, Broderick J. Patients’ awareness of stroke signs, 
symptoms, and risk factors. Stroke 1997; 28: 1871–1877.  
[9] Yoon SS, Heller RF, Levi C, Wiggers J, Fitzgerald, PE. Knowledge of stroke risk 
factors, warning symptoms, and treatment among an Australian urban population. 
Stroke 2001; 32: 1926-1930. 
[10]  Morgan LJ, Chambers R, Banerji J, Gater J, Jordan J. Consumers leading public 
consultation: the general public's knowledge of stroke. Family Practice 2005; 22: 8-
14. 
Nature and predictors of stroke knowledge  11 
[11] Gupta TP. Knowledge of stroke symptoms and risk factors among at risk elderly 
patients in the U. K. International Journal of Clinical Practice 2002; 56: 634-637. 
[12] Greenlund KJ, Neff LJ, Zheng Z, Keenan NL, Giles WH, Ayala CA, Croft JB, 
Mensah, GA. Low public recognition of major stroke symptoms.  American Journal 
of Preventative Medicine 2003; 25: 315- 319. 
[13] Yoon S, Byles J. Perceptions of stroke in the general public and patients with stroke: a 
qualitative study [letter]. British Medical Journal 2002; 324: 1065. 
[14] Schneider AT, Panciloi AM, Khoury JC, Rademacher E, Tuchfarber A, Miller R, 
Woo D, Kissela B, Broderick JP. Trends in community knowledge of the warning 
signs and risk factors for stroke. Journal of the American Medical Association 2003; 
289: 343-346. 
[15] Robinson KA, Merrill RM. Relation among stroke knowledge, lifestyle and, stroke-
related screening results. Geriatric Nursing 2003; 24: 300-305. 
[16] Sullivan K, Waugh, D.  Stroke knowledge and misconceptions among survivors of 
stroke and a non-stroke survivor sample.  Topics in Stroke Rehabilitation 2005; 21: 
72-81. 
[17] Wellwood I, Dennis MS, Warlow CP. Perceptions and knowledge of stroke among 
surviving patients with stroke and their carers. Age and Ageing 1994; 23: 293-298. 
[18] Gupta A, Thomas P. Stroke knowledge [letter]. British Medical Journal 2002, 325: 
392. 
 
[18] Reeves MJ, Hogan JG,  Rafferty AP.  Knowledge of stroke risk factors and warning 
signs among Michigan adults. Neurology 2002; 59: 1547-1552. 
[19] Pancioli AM, Broderick J, Kothari R, Brott T, Tuchfarber A, Miller R, Khoury J, 
Jauch E.   Public perception of stroke warning signs and knowledge of potential risk 
factors. Journal of the American Medical Association 1998; 279: 1288–1292. 
[20] Gupta A, Thomas P, Collins DR, McCormack PME, O'Neill D. General perception of 
stroke [letter]. British Medical Journal 2002; 325: 392.  
[21] Sullivan K, Dunton N. Development and validation of the Stroke Knowledge Test.  
Topics in Stroke Rehabilitation 2004; 11: 19-28.  
[22] Goldstein LB, Adams R, Becker K, Furbergm CD. Primary prevention of ischemic 
stroke: A statement for healthcare professionals from the stroke council of the 
American Heart Association. Stroke 2001; 32: 280-305.   
[23] Caicoya M, Corrales C, Rodriguez T.  Family history and stroke: A community case-
control study in Asturias, Spain.  Journal of Epidemiology Biostatics 1999; 4: 313-
320. 
[24] Feigen VL, Weibers DO, Nikitin YP, O’Fallon WM, Whisnant, JP.  Risk factors for 
ischemic stroke in a Russian community. Stroke 1998; 29: 34-39. 
[25] Friday G, Alter M, Lai S. Control of hypertension and risk of stroke recurrence. 
Stroke 2002; 33: 2652-2657.   
[26] Gorelick PB, Sacco RL, Smith DB, Alberts M.  Prevention of a first stroke: A review 
of guidelines and a multidisciplinary consensus statement from the National Stroke 
Association. Journal of the American Medical Association 1998; 281: 1112-1120. 
[27] Haapaniemi H, Hillbom M, Juvela S. Lifestyle-associated risk factors for acute brain 
infarction among persons of working age. Stroke 1997; 28: 26-30. 
[28] Straus SE, Majumdar SR, McAlister FA. New evidence for stroke prevention: 
Scientific review. Journal of the American Medical Association 2002; 288: 1388-
1395. 
[29] Sturm JW, Davis SM, O’Sullivan JG, Vedadhaghi ME, Donnan GA. The avoid stroke 
as soon as possible (ASAP) general practice stroke audit. The Medical Journal of 
Australia 2002; 176: 312-316.  
Nature and predictors of stroke knowledge  12 
[30] Hankey GJ. Stroke: How large a public health problem, and how can the neurologist 
help? Archives of Neurology, 1999; 56: 748-759. 
[31] National Health and Medical Research Council (NHMRC) Australian Alcohol 
Guidelines: Health Risks and Benefits. NHMRC, Canberra; 2001. 
 [32] Tabachnick, BG, Fidell, LS.  Using multivariate statistics. 4th ed. Boston, Mass.: 
Allyn and Bacon; 2001.  
[33] Sullivan KA, White KM, Young RM, Chang AM, Roos C, Scott CS.  Predictors of 
intention to reduce stroke risk in people at risk of stroke. British Journal of Social 
Psychology (submitted). 
[34] Smith SS, Lang CP, Sullivan KA, Warren J.  The development of two new tools for 
assessing knowledge and beliefs about OSA and CPAP. Sleep Medicine 2004; 5: 
359-367. 
[35] Marini C, Totaro R, Carolei A.  Long term prognosis of cerebral ischemia in young 
adults. Stroke 1999; 30: 2320-2325. 
[36] Abraham S, Sheeran, P. The health belief model. In: Conner M, Norman P (editors). 
Predicting Health Behaviour. 2nd ed. Buckingham: Open University Press; 2005. 
pXXX5 
 
 
Acknowledgements 
 
The Queensland University of Technology Human Research Ethics Committee 
granted ethical clearance for this project (QUT Ref no.3776). 
The authors would like to thank the following participating organisations:  
Compton Gardens Retirement Village, Delamore Retirement Community, Chermside 
Bowls Club Inc, Stafford Bowls Club, Wavell Heights Bowls Club Inc, Aspley Memorial 
Bowls Club, and the Burnie Brae Centre.  In particular we would like to thank those people 
who volunteered to take part in this study, and staff from those clubs and centres that 
assisted us with participant recruitment. 
This project was funded by a QUT Institute of Health and Biomedical Innovation 
Small Grant Scheme Grant, awarded to Drs Karen Sullivan and Katy White and Professors 
Ross Young and Anne Chang. 
Correspondence concerning this article should be addressed to Dr Karen Sullivan at 
the School of Psychology and Counselling, Queensland University of Technology, 
Carseldine Campus, Carseldine Q4034, AUSTRALIA. 
                                                          
5  Page numbers not available at the time of writing; the second edition of this book is due 
for publication July, 2005. 
Nature and predictors of stroke knowledge  13 
Table 1 
Demographic characteristics and stroke risk factors of respondents (n = 76). 
Demographic characteristics 
Age (yrs)   
 M = 74.68  SD = 7.47 
Gender  
 Male 37% 
 Female 63% 
Highest level of education completed  
 Primary 35% 
 Secondary 49% 
 Tertiary/technical 13% 
English as a first language 
 Yes 85% 
Family history of stroke 
 Yes 19% 
Previous Transient Ischemic Attack 
  Yes 7% 
Retired   
 Yes 97% 
Modifiable Stroke Risk Factors 
High blood pressure 
 Yes 60% 
Overweight (self reported, bmi calculation*) 
 Yes 37.0%, 51% 
High Cholesterol   
 Yes 37% 
Sedentary or infrequent exercise**   
 Yes 17% 
Atrial fibrillation  
 Yes 17% 
Diabetes 
 Yes 16% 
Cardiovascular disease 
 Yes 13% 
Excessive alcohol consumption 
 Risk 5% 
Smoke 
 Yes 4% 
   
   
   
   
* Body Mass Index calculation derived from participants self-reported height and weight and 
includes percentage in overweight plus obese categories 
** less than once a week. 
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Table 2 
Seven self-identified knowledge gaps∗  in those at risk of stroke. 
 Full sample  
(n = 75) 
With no family 
history of stroke 
(n = 57) 
Knowledge Gaps % % 
Could not identify the rate at which transient ischemic attacks (TIAs) dissipate  76 77 
Unaware of approximate incidence of stroke within the Australian population 76 77 
Unaware of approximate degree to which cigarette smoking increases stroke risk 63 65 
Unaware of approximate degree to which atrial fibrillation increases stroke risk 60 63 
Unaware that diabetes poses a greater stroke risk than asthma or excessive exercise 56 60 
Unaware of the relationship between having suffered a TIA and stroke risk 56 56 
Unaware of the approximate degree to which drinking alcohol excessively 
increases stroke risk 
53 53 
 
* Knowledge gaps defined as endorsement of “I don’t know response” by 50% or more of the sample.
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Table 3. 
Intercorrelations between selected demographic variables, number of risk stroke risk factors, and stroke knowledge (SKT total scores) in a sample 
of 75 individuals at risk of stroke1. 
 Age Gender Education First 
language not 
English 
GP visits 
per month 
# of stroke 
risk factors 
Family 
history of 
stroke 
Previous 
TIA 
Age         
Gender  .056        
Education -.226 -.116       
First language not English  -.002  .072  .067      
GP visits per month  .184 -.168  .226  .160     
# of risk stroke factors -.067 -.070  .096 -.286*  .124    
Family history of stroke  .206 -.097  .159 -.022 -.002  .025   
Previous TIA -.169  .019 -.086  .360** -.004 -.481** -.120  
SKT total score -.273*  .084  .253*  .094 -.020 -.023 -.080 .092 
Notes: 
Risk factor presence was coded as 1 = No and 2 = Yes 
* correlation is significant at p = .05 (two-tailed). ** correlation is significant at p = 0.01 (two-tailed). 
1 Variations in sample size for correlations was noted due to missing data.  Correlations are based on a minimum sample size of 70. 
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Table 4 
 
Multiple regression analysis for demographic variables predicting SKT total scores (N = 
59)1. 
 
 
Notes: 
R2 for this model = .252; * p < .05;  
1 Sample size for analysis is due to listwise deletion of cases 
 
 
 
 
 
Variable    B SE B    β    p 
Age -.127  .061 -.276 .042* 
Education -.127  .646  .310 .022* 
Gender   .695  .861  .102 .423 
First language not English 1.248 1.504  .114 .411 
Family history of stroke -.835 1.068 -.101 .438 
Previous TIA -.487 2.121 -.032 .819 
GP visits per month -.007  .009 -.102 .427 
Nature and predictors of stroke knowledge  17 
Table 5 
Intercorrelations between modifiable stroke risk variables, and stroke knowledge (SKT total scores) in a sample of 75 individuals at risk of stroke1. 
 Atrial 
fibrillation 
Cardiovascular 
disease 
Diabetes High blood 
pressure 
High 
cholesterol 
Overweight Current 
smoker 
Excessive 
alcohol 
intake 
Current 
level of 
exercise 
Atrial fibrillation          
Cardiovascular disease  .255*         
Diabetes  .333**  .163        
High blood pressure  .070  .097  .092       
High cholesterol  .063  .244 -.146  .229      
Overweight2   .132 (-.125)  .204 (-.253*) -.354* (.041) -.332 * (.266*)  .013 (.059) (-.610**)5    
Current smoker -.110 -.097  .073 -.129 -.187  -.191  (-.020)    
Excessive alcohol intake3 -.133  .065 -.136 -.321** -.086   .282*  (-.166) -.049   
Current level of exercise4  .165 -.215  .046  .032  .187  -.252*  (.231) -.008 -.054  
SKT total score  .124 -.033  .005 -.148  .013   .049  (-.009)  .216  .093 .221 
 
Notes: 
Risk factor presence was coded as 1 = No and 2 = Yes 
* correlation is significant at p = .05 (two-tailed). ** correlation is significant at p = 0.01 (two-tailed). 
1 Variations in sample size for correlations was noted due to missing data.  Correlations are based on a minimum sample size of 55. 
2 Overweight definition based on BMI scores obtained from self-reported height and weight details. The correlation in brackets represents that 
obtained if self-report weight status was used. 
3 Excessive alcohol intake defined in terms of NH & MRC guidelines 
4 Exercise level defined in terms of less frequent than would be necessary to reduce stroke risk.   
5 Represents correlation between BMI score and self-report of weight status. 
